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20.  Abstract 

Pursuant  to  Public  Law  92-367,  Phase  I  Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a  Phase  I  inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary. 

Phase  I  reports  include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessnent  including  required  remedial 
measures . 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  the  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 
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In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 


It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 


Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses .  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(flood  discharges  that  may  be  expected  from  the  most  severe 
combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding 
that  a  spillway  will  not  pass  the  design  flood  should  not  be 
interpreted  as  necessarily  posing  a  highly  inadequate  condi¬ 
tion.  The  design  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 
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Name  of  Dam:  Springhill  Lake  Dam 
State:  Virginia 
County:  Bedford 

USGS  7.5  Minute  Quadrangle:  Peaks  of  Otter,  Virginia 
Stream:  Unnamed  Tributary  to  the  Big  Otter  River 

Date  of  Inspection:  5  June  1979 


BRIEF  ASSESSMENT  OF  DAM 

Springhill  Lake  Dam  (formerly  Toms  Dam)  is  an  earthfill 
embankment  approximately  42  feet  high  and  400  feet  long. 

The  dam,  located  approximately  5  miles  northwest  of  Bedford, 
Virginia,  is  used  for  recreation.  Springhill  Lake  Dam  is  an  1 
"intermediate"  size  -  "significant"  hazard  structure  as 
defined  by  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams .  Visual  inspection  and  office  analyses  indicate 
deficiencies  requiring  immediate  attention. 

Using  the  Corps  of  Engineers’  screening  criteria  for  initial 
review  of  spillway  adequacy,  the  1/2  Probable  Maximum  Flood 
(1/2  PMF )  was  selected  as  the  spillway  design  flood  (SDF). 

The  SDF  was  routed  through  the  reservoir  and  found  to  overtop 
the  dam  by  a  maximum  depth  of  1.3  feet  with  an  average 
critical  velocity  of  2.8  f.p.s.  Total  duration  of  dam 
overtopping  would  be  approximately  9.4  hours.  The  dam  and 
reservoir  are  capable  of  controlling  only  25  percent  of  the 
Probable  Maximum  Flood  (PMF),  and  are  therefore  considered 
inadequate.  The  combination  of  the  instability  of  the 
downstream  embankment  and  the  inadequate  spillway  capacity 
represents  a  higher  potential  for  dam  failure  during  overtopping 
of  the  embankment  crest.  The  area  of  seepage  and  sloughing 
on  the  downstream  embankment  around  the  outlet  pipe  was  the 
most  serious  stability  condition  noted  during  the  field 
inspection.  The  dam  is  assessed  as  unsafe,  emergency.^ 

It  is  therefore  recommended  that  within  two  months  of  the 
date  of  notification  of  the  Governor  of  the  Commonwealth  of 
Virginia,  the  owner  engage  the  services  of  a  professional 
engineering  consultant  to  analyze  the  embankment  stability 
and  the  spillway  adequacy.  Within  six  months  of  the  notifi¬ 
cation  of  the  Governor,  the  consultant's  analyses  and  recommen¬ 
dations  should  be  completed  and  the  owner  should  have  an 
agreement  with  the  Commonwealth  of  Virginia  for  a  reasonable 
time  period  in  which  all  remedial  measures  will  be  complete. 

In  the  interim,  an  emergency  operation  and  warning  plan 
should  be  developed  and  the  seepage  on  the  downstream  embankment 
near  the  outlet  pipe  should  be  monitored  during  periods  of 
heavy  runoff. 
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Since  notification  to  the  Governor  of  the  Commonwealth  of 
Virginia  of  the  unsafe  emergency  assessment,  the  owner  has 
met  with  representatives  of  the  State  authority  and  is  in 
the  process  of  mobilizing  equipment  to  lower  the  pool  level 
in  the  reservoir  and  to  establish  an  emergency  spillway.  It 
has  also  been  indicated  that  the  owner  has  retained  the 
services  of  a  professional  engineer. 

The  following  items,  although  important,  are  not  urgent  and 
should  be  completed  as  part  of  the  general  maintenance  of 
the  dam:  provide  support  and  a  trash  screen  for  the  principal 
spillway  pipe,  add  riprap  to  the  upstream  slope  and  outlet 
channel,  remove  trees  from  the  embankment,  and  install  a 
staff  gage  in  the  reservoir. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM:  SPRINGHILL  LAKE  DAM  ID#  VA  01906 


SECTION  1  -  PROJECT  INFORMATION 


Authority:  Public  Law  92-367,  8  August  1972, 

authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  initiate  a  national 
program  of  safety  inspections  of  dams  through¬ 
out  the  United  States.  The  Norfolk  District 
has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the 
Commonwealth  of  Virginia. 

Purpose  of  Inspection:  The  purpose  is  to 
conduct  a  Phase  I  inspection  according  to  the 
Recommended  Guideline  for  Safety  Inspection 
of  Dams .  The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may 
be  a  potential  hazard  to  human  life  or  property. 

1 . 2  Description  of  Project 

1.2.1  Description  of  Dam  and  Appurtenances:  Spring- 
hill  Lake  Dam  (formerly  Toms  Dam)  is  an 
earthfill  embankment  approximately  42  feet 
high1  and  400  feet  long.  The  upstream  and 
downstream  slopes  (see  Photos  1  and  2)  are 
approximately  2.5:1  (horizontal  to  vertical) 
and  2:1,  respectively.  The  crest  of  the  dam 
is  approximately  15  feet  wide  and  has  a 
minimum  elevation2  of  830.0  feet  Mean  Sea 
Level  (M.S.L.)  at  a  point  near  the  center  of 
the  embankment.  A  gravel  road  is  located  on 
the  crest  of  the  dam,  which  varies  slightly 
in  elevation  along  its  length. 

The  principal  spillway  consists  of  a  vertically 
standing  6  inch  cast-iron  pipe  located  approxi¬ 
mately  125  feet  from  the  upstream  crest  of 
the  dam  (see  Photo  3).  Normal  discharges 


1 . 1  General 
1.1.1 


Measured  from  the  streambed  at  the  downstream  toe  to  the 
embankment  crest. 

2 All  elevations  are  referenced  to  the  elevation  of  the  normal 
pool  as  indicated  on  the  Peaks  of  Otter,  Virginia  7.5  minute 
USGS  quadrangle. 
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from  the  reservoir  enter  the  outlet  pipe 
through  three  3  inch  diameter  holes  cut  in 
the  side  of  the  pipe.  When  the  reservoir 
level  rises  approximately  1.4  feet  above  the 
normal  pool  elevation  of  825.0  feet  M.S.L., 
water  enters  the  open  end  of  the  pipe.  The 
pipe  outlets  at  the  downstream  toe  of  the  dam 
(see  Photo  4)  near  the  midpoint  of  the  embankment. 

The  emergency  spillway,  the  entrance  of  which 
is  located  near  the  right3  abutment,  is  a  15 
inch  diameter  reinforced  concrete  pipe  (see 
Photo  5).  The  outlet  of  this  spillway  could 
not  be  located  during  the  inspection  and  is 
believed  to  be  buried  (see  Photos  6  and  7  and 
Plate  1).  The  spillway  is  therefore  considered 
non-functional  at  the  present  time. 

1.2.2  Location:  Springhill  Lake  Dam  is  located  on 
a  small  tributary  approximately  0.5  mile 
upstream  from  the  Big  Otter  River  in  Bedford 
County,  Virginia.  The  dam  is  situated  approxi¬ 
mately  5  miles  northwest  of  Bedford,  Virginia 
and  2.5  miles  southwest  of  Otterville,  Virginia. 
Access  to  the  dam  is  obtained  via  State  Route 
122  from  either  Bedford  or  Otterville. 

1.2.3  Size  Classification:  The  height  of  the  dam 
is  42  feet;  the  reservoir  storage  capacity  to 
the  crest  of  the  dam,  elevation  830.0  feet 
M.S.L.,  is  183  acre-feet.  The  dam  is  therefore 
in  the  "intermediate"  size  category  as  defined 
by  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams. 

1.2.4  Hazard  Classification:  Two  homes  are  located 
in  low-lying  areas  approximately  1000  feet 
and  2000  feet  downstream  from  the  dam.  Both 
homes  could  be  subject  to  extensive  flooding 
in  the  event  of  a  dam  failure  by  overtopping. 
Extensive  damage  to  State  Routes  640  and  122 
and  other  private  roads  would  be  probable. 

Damage  to  farmland  and  crops  would  also  be 
possible.  It  is  for  these  reasons  that  the 
dam  is  classified  in  the  "significant"  hazard 
category  according  to  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams ■  The  hazard 
classifications  used  to  categorize  dams  is  a 
function  of  location  only  and  has  nothing  to 

do  with  its  stability  or  probability  of 
failure . 


3 Facing  downstream. 
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1-2.5  Ownership :  The  dam  is  owned  by  Mr  John 
Clark  of  Bedford,  Virginia. 

1-2.6  Purpose:  The  reservoir  impounded  by  the  dam 
is  used  for  recreation. 

1-2.7  Design  and  Construction  History:  No  design 

records  are  available.  The  dam  was  constructed 
in  the  early  1950's  by  the  J.B.  Craighead 
Construction  Company. 

1 . 3  Pertinent  Data 

1-3-1  Drainage  Area:  The  drainage  area  tributary 
to  the  dam  is  0.18  square  mile. 

1-3.2  Discharge  at  Dam  Site:  The  maximum  discharge 
from  the  reservoir  is  unknown. 


Principal  Spillway: 

Pool  level  at  top  of  dam . 3  c.f.s. 

Emergency  Spillway: 

Pool  level  at  top  of  dam . inoperable 


1-3.3  Dam  and  Reservoir  Data:  Pertinent  data  on 

the  dam  and  reservoir  is  shown  in  the  following 
table: 


TABLE  1.1  DAM  AND  RESERVOIR  DATA 


Item 

Elevation 
feet  M. S . L. 

Area 

acres 

Reservoir 

Capacity 

Acre-  Watershed 
feet  inches 

Length 

feet 

Top  of  dam 

830.0 

16 

183 

19.1 

1800 

Emergency 

spillway 

invert  826.0 

13 

125 

13.0 

1700 

Principal 

spillway 

crest  825.0 

12 

112 

11.7 

1700 

(normal 

pool ) 

Streambed 

at  downstream  toe 

of  dam 

788+ 

- 

- 

- 

- 
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SECTION  2  -  ENGINEERING  DATA 


Design:  No  design  information  was  available  for  use  in 
preparation  of  this  report. 


Construction:  The  dam  was  constructed  in  the  early 

1950's  by  the  J.B.  Craighead  Construction  Company. 
Construction  records,  as-built  plan,  and  inspection 
logs  were  not  available. 


Evaluation:  No  stability  analyses  or  hydrologic  and 

hydraulic  data  was  available  for  review.  No  construction 
records  or  as-built  plans  were  available  to  adequately 
assess  the  condition  of  the  dam.  All  evaluations  and 
assessments  in  this  report  were  based  upon  field  obser¬ 
vations  and  office  analyses. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1.1  General:  The  field  inspection  of  Springhill 
Lake  Dam  (Toms  Dam)  was  conducted  on  6  June 
1979  during  sunny,  warm  weather.  The  reservoir 
level  at  the  time  of  inspection  was  at  normal 
pool  and  ground  conditions  were  dry.  The  dam 
and  appurtenant  structures  were  in  poor 
condition.  The  dam  is  heavily  overgrown  and 
numerous  seeps,  small  slumps,  and  soft  areas 
were  observed  on  the  lower  left  downstream 
embankment.  The  outlet  for  a  concrete  pipe 
which  comprises  the  emergency  spillway  could 
not  be  located  and  is  believed  to  be  buried. 

The  principal  spillway  has  no  trash  rack  to 
prevent  debris  from  clogging  the  inlet.  No 
means  have  been  provided  to  drain  the  reservoir. 


Plate  1  is  a  Field  Sketch  of  the  facility 
which  depicts  the  present  conditions .  The 
complete  visual  inspection  check  list  is 
included  in  Appendix  III.  Following  are 
summaries  of  the  deficiencies  noted  during 
the  inspection. 

3.1.2  Dam:  The  upstream  and  downstream  slopes  at 

this  facility  are  2.5:1  and  2:1,  respectively. 

A  narrow  zone  of  sloughing  extends  14  feet 
vertically  up  the  center  of  the  downstream 
slope  above  the  principal  spillway  outlet 
(see  Plate  1).  This  zone  appears  to  be 
directly  related  to  a  1  g.p.m.  seep  occurring 
through  the  embankment  and  situated  at  the 
highest  point  of  the  sloughing  area.  The 
ground  in  the  vicinity  of  this  zone  is  extremely 
soft.  The  soil  was  soft  enough  that  a  stick 
could  be  pushed  by  hand  vertically  into  the 
embankment  to  a  depth  of  3  feet.  The  entire 
downstream  embankment  left  of  this  slough  is 
wet,  soft,  and  contains  numerous  small  seeps. 
Approximately  three  individual  seeps  also 
occur  just  downstream  of  the  left  toe  of  the 
dam  in  a  very  soft  area.  The  combined  estimated 
flow  is  8  g.p.m.  Two  additional  minor  slumps 
were  observed  near  the  crest  of  the  downstream 
embankment  on  the  right  side  (see  Plate  1). 

The  upstream  slope  of  the  embankment  is 
generally  in  good  condition  except  that  the 
riprap  does  not  uniformly  cover  the  embankment 
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(see  Photo  1).  Much  of  the  riprap  is  small 
and  washes  away  easily. 


The  entire  downstream  slope  is  covered  with 
dense  brush  and  large  trees  (see  Photos  2  and 
4).  A  few  trees  are  situated  along  the 
waterline  near  the  abutments  on  the  upstream 
slope  (see  Overall  View  of  Dam). 

3.1.3  Appurtenant  Structures :  The  discharge  end  of 
a  15  inch  reinforced  concrete  pipe  which 
serves  as  the  emergency  spillway  could  not  be 
located  and  is  believed  to  be  buried  in 
sediment  (see  Photo  1).  Near  the  anticipated 
outlet  end  an  identical  pipe  was  observed, 
but  because  of  its  orientation  and  elevation 
it  is  believed  to  be  the  outlet  for  water 
collected  by  a  catch  basin  on  the  right  end 
of  the  dam  (see  Photo  6  and  Plate  1). 

The  discharge  channel  for  the  emergency 
spillway  pipe  outlet  and  the  catch  basin 
outlet  is  clogged  with  debris  (see  Photo  7). 

As  a  result,  water  has  washed  out  of  this 
discharge  channel  onto  the  right  downstream 
abutment  of  the  dam  and  caused  severe  erosion 
(see  Photo  8).  This  erosion  has  approached 
the  junction  of  the  abutment  with  the  downstream 
embankment . 

The  principal  spillway  inlet  (see  Photo  3)  is 
not  screened  and  is  unprotected  from  clogging 
by  floating  debris.  In  addition,  the  cast- 
iron  pipe  which  comprises  the  spillway  appears 
to  be  unsupported  and  is  leaning  noticeably 
upstream.  The  discharge  area  for  the  principal 
spillway  (see  Photo  4)  is  clogged  by  vegetation. 
A  stilling  basin  and  riprap  have  not  been 
provided  to  protect  against  erosion  at  the 
toe  of  the  dam. 

3.1.4  Reservoir  Area:  The  reservoir  slopes  are 
gentle  and  generally  stable.  A  few  minor 
slumps  have  occurred  just  above  the  water 
edge,  but  pose  no  major  problems. 

3.1.5  Downstream  Channel:  The  downstream  channel 
is  narrow  and  heavily  overgrown. 

3.2  Evaluation:  The  downstream  slope  of  the  embankment 

from  the  left  abutment  to  the  center  of  the  dam  appears 

unstable  considering  the  numerous  seeps,  soft  ground, 
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dense  vegetation,  and  lack  of  an  underdrain  system. 

The  steepness  of  the  downstream  slope  (2:1)  may  also 
contribute  to  an  inadequate  factor  of  safety  for  stability. 
Part  of  the  8  g.p.m.  combined  flow  from  the  three  seeps 
in  the  toe  area  of  the  dam  might  be  attributable  to 
normal  ground  water  discharge,  but  this  cannot  be 
substantiated  with  available  information. 

The  emergency  spillway  is  undersized  and  presently  not 
functional.  Considering  the  small  size  and  capacity  of 
the  principal  spillway  and  its  high  susceptibility  for 
clogging,  the  lake  could  experience  abnormally  high 
pool  levels. 

Under  operable  conditions,  water  running  through  the 
emergency  spillway  discharge  channel  encounters  debris 
and  washes  over  the  right  downstream  abutment  causing 
erosion.  With  time  this  erosion  could  affect  the 
junction  of  the  downstream  embankment  with  the  right 
abutment.  The  integrity  of  the  principal  spillway 
inlet  is  questionable  because  it  is  leaning  noticeably. 

It  is  not  known  whether  the  spillway  was  originally 
installed  at  this  angle  or  the  leaning  is  an  indication 
of  a  possible  failure.  A  support  structure  was  not 
observed  for  the  riser  (cast-iron  pipe)  during  the 
visual  inspection. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures:  Operation  of  the  dam  is  an  automatic 
function  controlled  by  the  principal  spillway.  The 
emergency  spillway,  a  15  inch  concrete  pipe  at  the  left 
abutment,  is  not  presently  operable.  Water  entering  the 
reservoir  flows  into  a  6  inch  diameter  vertically 
standing  cast-iron  pipe  acting  as  a  riser.  Water 
enters  the  pipe  through  three  3  inch  diameter  holes  at 
the  perimeter  of  the  pipe  with  invert  elevations  of 
825.0  feet  M.S.L.  When  inflow  into  the  reservoir 
increases  and  the  reservoir  level  rises  above  elevation 
826.4  feet  M.S.L. ,  water  overflows  into  the  open  end  of 
the  riser  (cast-iron  pipe).  At  the  time  of  inspection, 
the  reservoir  level  was  at  elevation  825.6  feet  M.S.L. 

4.2  Maintenance  of  Dam:  Maintenance  of  the  dam  is  the 
responsibility  of  the  owner.  An  inspection  or  maintenance 
schedule  has  not  been  instituted. 

4.3  Maintenance  of  Operating  Facilities:  The  only  control 
equipment  at  the  dam  is  the  shut-off  valve  on  the 
discharge  end  of  the  principal  spillway  (see  Photo  4). 

This  valve  was  inoperable  when  investigated  during  the 
visual  inspection. 

4.4  Warning  System:  At  the  present  time,  there  is  no 
warning  system  or  evacuation  plan  in  operation. 

4.5  Evaluation:  Maintenance  of  the  dam  in  the  past  has 

been  inadequate  and  must  be  improved.  A  regular  inspection 
of  the  dam  should  also  be  made  by  a  qualified  engineer. 
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SECTION  5  -  HYDRAUL I C/  HYDRO  LOG  I C 


5.1  Design:  No  design  data  was  available  for  use  in  preparing 
this  report. 

5.2  Hydrologic  Records:  No  rainfall,  stream  gage,  or 
reservoir  stage  records  are  maintained  for  this  dam. 

5.3  Flood  Experience:  No  formal  flood  experience  records 

are  maintained  for  the  dam.  According  to  local  residents, 
however,  the  reservoir  periodically  rises  to  a  level  as 
high  as  2  feet  above  the  normal  pool  elevation  of  825.0 
feet  M.S.L. 

5.4  Flood  Potential:  Performance  of  the  reservoir  by 
routing  the  Probable  Maximum  Flood  (PMF)  and  the  1/2 
Probable  Maximum  Flood  (1/2  PMF)  is  shown  in  Table  5.1. 

The  flood  potential  of  the  reservoir  was  determined  by 
utilizing  the  U.S.  Army  Corps  of  Engineers'  Flood 
Hydrograph  Package,  HEC-1  DB,  and  appropriate  unit 
hydrograph,  precipitation,  and  storage-discharge  data. 

The  time  of  concentration  (Tc)  and  Clark's  R  used  in 

the  analysis  were  estimated  from  drainage  basin  character¬ 
istics.  The  rainfall  applied  to  the  unit  hydrograph 
was  obtained  from  the  U.S.  Weather  Bureau  (Reference  5, 
Appendix  V).  Rainfall  losses  were  estimated  at  an 
initial  loss  of  1.0  inch  and  a  constant  loss  thereafter 
of  0.05  inch  per  hour. 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data 
is  shown  m  Table  1.1,  paragraph  1.3.3. 

Regulation  of  flow  from  Springhill  Lake  Dam  is  automatic. 
Normal  inflows  to  the  reservoir  are  discharged  through 
the  principal  spillway  as  described  in  Section  4.1.  No 
means  is  currently  available  to  discharge  excessive 
flood  flows  from  the  reservoir.  Therefore,  as  the 
reservoir  level  rises  above  elevation  830.0  feet  M.S.L. , 
water  will  begin  to  flow  over  the  crest  of  the  dam. 

Reservoir  area  and  storage  capacity  were  determined  by 
use  of  the  7.5  Minute  USGS  quadrangle  for  Peaks  of 
Otter,  Virginia.  Outlet  discharge  capacity  was  computed 
neglecting  flow  through  the  emergency  overflow  pipe 
which  was  considered  inoperable.  Flood  routings  were 
determined  with  the  initial  reservoir  level  at  normal 
pool. 

5.6  Overtopping  Potential:  The  probable  rise  in  reservoir 
and  other  pertinent  information  on  reservoir  performance 
for  the  1/2  PMF  and  PMF  hydrographs  are  shown  in  the 
following  table: 
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TABLE  5.1  RESERVOIR  PERFORMANCE 


Item 

Normal 

Hydroqraphs 
1/2  PMF  PMF ( a ) 

Peak  flow,  c.f.s. 

Inflow 

- 

1575 

3150 

Outflow 

- 

830 

2680 

Peak  elev.,  ft.  M.S.L. 

825.0(b) 

831.3 

832.4 

Non-overflow  section 
(elev.  830.0  feet  M.S.L.) 

Depth  of  flow,  ft. 

- 

1.3 

2.4 

Average  velocity,  f.p.s. 

- 

2.8 

3.6 

Duration  of  overtopping,  hrs. 

- 

9.4 

10.4 

Tailwater  elev.,  ft.  M.S.L.  (c) 

786.4 

* 

(a)  The  PMF  is  an  estimate  of  flood  discharges  that  may  be 
expected  from  the  most  severe  combination  of  critical 
meteorologic  and  hydrologic  conditions  that  are  reasonably 
possible  in  a  region. 

(b)  All  elevations  are  based  on  the  assumed  elevation  of  825.0 
feet  M.S.L.  for  normal  pool. 

(c)  Tailwater  at  time  of  inspection. 

5.7  Reservoir  Emptying  Potential:  No  facilities  are  available 
for  drawdown  of  the  reservoir. 

5.8  Evaluation:  Springhill  Lake  Dam  is  an  "intermediate" 
size  -  "significant"  hazard  dam  requiring  evaluation 
for  a  spillway  design  flood  (SDF)  equal  to  the  1/2  PMF. 

The  1/2  PMF  was  routed  through  the  reservoir  and  found 
to  overtop  the  dam  by  a  maximum  depth  of  approximately 
1.3  feet  with  an  average  critical  velocity  of  2.8 
f.p.s.  Total  duration  of  dam  overtopping  would  be 
approximately  9.4  hours.  The  spillway  is  capable  of 
controlling  only  25  percent  of  the  PMF. 

Conclusions  pertain  to  present  day  conditions  and  the 
effect  of  future  development  on  the  hydrology  has  not 
been  considered. 
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SECTION  6  -  DAM  STABILITY 


6.1  Foundation  and  Abutments :  No  information  is  available 
concerning  the  specific nature  of  the  foundation  and 
abutments.  Bedrock  outcrops  should  consist  of  Precambrian 
igneous  and  metamorphic  rock  of  the  Virginia  Blue  Ridge 
complex. 

6 . 2  Stability  Analysis 

6.2.1  Visual  Observations;  Sloughing  above  the 
principal  spillway  outlet  has  occurred  on  the 
downstream  embankment  slope  due  to  seepage 
through  the  dam.  This  zone  is  narrow  and 
extends  to  a  point  14  feet  vertically  above 
the  spillway.  It  appears  to  be  directly 
related  to  the  1  g.p.m.  seep  which  is  located 

at  the  top  of  the  unstable  area.  The  embankment 
in  the  sloughed  area  is  extremely  soft; 
during  the  inspection,  a  stick  was  readily 
pushed  by  hand  into  the  embankment  a  vertical 
distance  of  approximately  3  feet.  In  addition, 
the  entire  downstream  embankment  slope  left 
of  this  slough  is  wet,  soft,  and  contains 
numerous  small  seeps.  Immediately  downstream 
from  the  left  toe  of  the  dam  are  3  seeps 
located  in  a  very  soft  area.  The  total 
estimated  seepage  rate  is  8  g.p.m. 

There  are  also  2  smaller  slumps  near  the 
crest  of  the  right  side  of  the  downstream 
embankment. 

The  upstream  embankment  appears  to  be  generally 
in  good  condition  except  for  the  observation 
that  the  riprap  does  not  uniformly  cover  the 
embankment.  Because  much  of  the  riprap  is 
undersized,  it  readily  erodes  and  washes 
downstream. 

6.2.2  Design  and  Construction  Data;  Design  and/or 
construction  data  was  unavailable. 

6.2.3  Operating  Records:  Operating  records  have 
not  been  kept  for  this  facility.  The  pool 
level  is  reported  to  have  risen  above  the 
open  end  of  the  principal  spillway  inlet 
during  the  Spring  of  1979. 

6.2.4  Post-Construction  Changes:  There  have  been 

no  known  significant  post-construction  changes . 
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Seismic  Stability:  Springhill  Lake  Dam  is 
located  in  Seismic  Zone  2  and  is  considered 
to  have  no  hazard  from  earthquakes,  according 
to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  provided  static  stability 
conditions  are  satisfactory  and  conventional 
safety  margins  exist. 

6.3  Evaluation:  The  downstream  embankment  slope  is  of 

marginal  stability.  Signs  of  instability  noted  during 
visual  inspection  were  the  seeps,  sloughing,  and  soft 
ground.  Further  detailed  analyses  are  necessary  to 
adequately  evaluate  the  stability  of  the  dam. 

Because  the  slopes  show  signs  of  instability  and  since 
foundation  and  embankment  conditions  are  unknown,  it  is 
recommended  that  stability  analyses  be  made. 


NAME  OF  DAM: 


SPRINGHILL  LAKE  DAM 


SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


1,1  Several  conditions  discovered  during 

the  field  investigation  and  office  analyses  indicate 
deficiences  requiring  immediate  attention.  The  most 

°f  thfse  items  is  the  clear  seepage  areas  observed 
on  the  downstream  slope  of  the  embankment.  A  narrow 
zone  of  sloughing,  extending  approximately  14  feet 
above  the  outlet  pipe,  had  a  clear  seepage  rate  of 
approximately  1  g.p.m.  The  embankment  soil  in  this  area 
was  very  soft  and  wet.  The  soil  was  so  soft  that  a 
stick  could  be  pushed  by  hand  vertically  into  the 
embankment  to  a  depth  of  3  feet.  The  entire  downstream 

Pf  5°ithf  left  of  this  area  is  also  soft  and  wet. 

The  total  clear  seepage  from  this  area  was  estimated  at 
B  g.p.m.  at  the  toe.  Although  no  evidence  of  pipinq 
was  observed  during  the  field  inspection,  the  amount  of 
seepage  and  large  saturated  portions  of  the  embankment 

i£ate  w  Potential  for  piping  and  further  sloughing 
of  the  embankment  material. 

Using  the  Corps  of  Engineers'  screening  for  initial 
review  of  spillway  adequacy,  the  1/2  PMF  was  selected 
as  the  SDF  for  the  "intermediate"  size  -  "significant" 
hazard  classification  of  Springhill  Lake  Dam.  it  has 
!?^r\_<*e*'erminec*  ^at  the  dam  would  be  overtopped  by  the 
SDF  by  a  maximum  depth  of  1.3  feet  with  an  averaqe 
critical  velocity  of  2.8  f.p.s.  and  would  remain  above 
the  top  of  dam  for  9.4  hours.  The  dam  and  reservoir 
are  capable  of  controlling  only  25  percent  of  the  PMF, 
and  therefore  the  spillway  capacity  is  considered 
inadequate.  The  combination  of  the  instability  of  the 
downstream  embankment  and  the  inadequate  spillway 
capacity  represents  a  higher  potential  for  dam  failure 
during  overtopping  of  the  embankment  crest.  The  dam  is 
assessed  as  unsafe,  emergency. 

The  outlet  of  the  15  inch  reinforced  concrete  pipe 
acting  as  an  emergency  spillway  on  the  right  side  of 
the  dam  was  not  located  during  the  inspection.  In  its 
condition  at  the  time  of  inspection,  the  pipe  would  not 
function  properly,  if  at  all.  The  probability  of  the 
dam  being  overtopped  would  be  decreased  from  that  shown 
m  Section  5  if  this  pipe  was  functional. 

The  discharge  channel  from  a  pipe  draining  a  catch 

side  the  dam  was  severely  blocked 
with  debris.  This  debris  causes  water  to  leave  the 
channel  and  flow  over  the  right  abutment  of  the  dam. 

The  abutment  is  highly  eroded.  The  erosion  is  proceeding 
toward  the  junction  with  the  embankment.  This  condition, 
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as  well  as  increasing  potential  for  dam  overtopping, 
could  also  seriously  affect  the  stability  of  the  right 
abutment.  The  downstream  slope  of  the  dam  is  heavily 
vegetated  which  made  visual  inspection  difficult  and 
could  obscure  other  possible  problems.  The  inability 
to  dewater  the  reservoir  prohibits  remedial  repair  of 
the  downstream  toe. 

7.2  Recommended  Remedial  Measures:  It  is  recommended  that 
within  two  months  of  the  date  of  notification  of  the 
Governor  of  the  Commonwealth  of  Virginia,  that  the 
owner  engage  the  services  of  a  professional  engineering 
consultant  to: 

1)  Determine  the  stability  of  the  upstream  and  downstream 
slopes,  especially  in  the  area  of  sloughing  and 
seepage  at  the  center  of  the  downstream  embankment 
near  the  outlet  pipe. 

2 )  Determine  by  more  sophisticated  methods  and  procedures 
the  adequacy  of  the  spillways.  The  study  should 
include  a  more  detailed  study  of  the  downstream 
floodplain  and  of  the  spillway  design  flood  appropriate 
to  this  dam.  Remedial  measures  to  be  considered 
include  modification  of  the  dam,  spillway,  floodplain, 
and/or  any  other  method  of  eliminating  the  danger 
imposed  by  the  project. 

Within  six  months  of  the  notification  of  the  Governor, 
the  consultant's  report  of  appropriate  remedial  mitigating 
measures  should  have  been  completed  and  the  owner 
should  have  an  agreement  with  the  Commonwealth  of 
Virginia  for  a  reasonable  time  frame  in  which  all 
remedial  measures  will  be  complete. 

The  15  inch  reinforce  concrete  pipe  acting  as  an  emergency 
spillway  should  be  immediately  returned  to  operating 
condition. 

Until  corrective  measures  are  completed  the  dam  should 
be  checked  during  periods  of  heavy  runoff.  Monitoring 
of  the  flow  rate  and  turbidity  is  recommended.  If 
evidence  of  piping  of  embankment  material,  sliding  of 
the  embankment,  or  if  dam  overtopping  is  imminent 
warning  should  be  issued  to  the  downstream  inhabitants. 

In  the  interim,  an  emergency  operation  and  warning  plan 
should  be  promptly  developed.  It  is  recommended  that  a 
formal  emergency  procedure  be  prepared,  prominently 
displayed,  and  furnished  to  all  operating  personnel. 

This  should  include: 
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1)  How  to  operate  the  dam  during  an  emergency. 


2)  Who  to  notify,  including  public  officials,  in  case 
evacuation  from  the  downstream  area  is  necessary. 

3)  Procedures  to  evaluate  inflow  during  periods  of 
emergency  operation. 

The  following  items  should  be  accomplished  as  part  of 

the  general  maintenance  of  the  dam.  These  include: 

1)  Provide  structural  supports  for  the  vertical  pipe 
of  the  principal  spillway. 

2)  Install  a  trash  screen  on  the  principal  spillway 
to  prevent  blockage. 

3)  Add  additional  riprap  to  the  upstream  embankment 
slope . 

4)  Provide  riprap  protection  at  the  discharge  end  of 
the  outlet  pipe  for  the  principal  spillway. 

5)  Remove  trees  and  brush  from  the  embankment. 

6)  Install  staff  gage  to  monitor  reservoir  levels 
above  normal  pool . 
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3:  Principal  Spillway  Inlet  (six  inch  steel  pipe) 

4:  Principal  Spillway  Outlet 
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8:  Erosion  on  Right  Downstream  Abutment 

Photographs  were  taken  on  6  June  1979. 
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PHOTO  5.  Emergency  Spillway  Inlet 
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PHOTO  8.  Erosion  on  Right  Downstream  Abutment 
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VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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INSTRUMENTATION 


Name  of  Dam:  SPRINGHILL  LAKE  DAM 


DOWNSTREAM  CHANNEL 


design  reports  None  available 


of  Dams  SPRINGHILL  LAKE  DAM 
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